SUMMARY A patient with hypertrophic cardiomyopathy was found to have a chronic intravascular haemolytic anaemia. After investigation this was attributed to the abnormal haemodynamics of the cardiac disease. Treatment with propranolol was associated with an improvement in the anaemia. No further cases of haemolytic anaemia were found in 37 other patients with hypertrophic cardiomyopathy. It is concluded that haemolytic anaemia is a very rare feature of the condition.
Haemolytic anaemia due to intravascular trauma is not uncommon in patients with prosthetic heart valves but is rare in untreated acquired and congenital heart disease without endocarditis. '-3 We report a case of haemolytic anaemia associated with hypertrophic cardiomyopathy.
Case report HISTORY The patient, aged 28 years, had a systolic murmur diagnosed at birth. At 11 years old subaortic stenosis was diagnosed (resting gradient 100 mm Hg). The surgical findings were, however, of hypertrophic cardiomyopathy. Transaortic septal myomectomy was performed but did not change the outflow tract which remained at 100 mm Hg. At age 18 years, after the development of syncope and exertional breathlessness, a further cardiac catheterisation showed a resting outflow gradient of 46 mm Hg with the angiographic features of hypertrophic cardiomyopathy and mitral regurgitation but with no aortic regurgitation. Later that year she had become pregnant and underwent hysterotomy. Two years later an early diastolic murmur suggesting mild aortic regurgitation was first heard. The following year she suffered from Streptococcus viridans endocarditis, which was successfully treated with penicillin and gentamicin. At the age of 26 years presyncope and exertional breathlessness increased, and paroxysmal nocturnal dyspnoea developed. Repeated 24 hour ambulatory electrocardiography showed frequent unifocal ventricular extrasystoles but no complex arrhythnias.
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INVESTIGATIONS
On examination she was pale with a regular jerky pulse and blood pressure of 120/65 mm Hg. The cardiac apex sound was sustained and of left ventricular type with atrial beat and systolic thrill. A widely radiating loud late ejection systolic murmur and an aortic decrescendo diastolic murmur and third and fourth heart sounds were heard.
The haemoglobin concentration was 9-6 g/dl with 6% reticulocytes and fragmented red cells. Total bilirubin and total lactic dehydrogenase activity were raised and haptoglobin reduced. The serum iron concentration was 8 Amol/l (normal range 143-35*8 Amol/I) and total iron binding capacity was 82 ,molI (normal range 45-70 ,mol/l), suggesting chronic iron deficiency. Serum folate concentration was also low (0.8 ,g/l (normal range 2-14 ,ug/l); 1-8 nmol/l (9-1-31.7 nmol/l)) suggesting deficiency, and there was a relatively low serum B12 concentration (160 ng/l (normal range 150-900 ng/l); 117-9 pmol/l (110*5663.3 pmol/1)). After six weeks replacement therapy with iron, folate, and vitamin B12 the haemoglobin concentration increased to 1 1-4 g/dl with 3% reticulocytes and persistent red cell fragmentation.
Detailed investigations were carried out to confirm intravascular haemolysis and exclude corpuscular and extracorpuscular causes of haemolytic anaemia.4 At this time the total bilirubin was 35 umol/l (normal range 5-17 ,mol/l), total lactic dehydrogenase 510 IU/l (normal <500 IU/1), haptoglobins 0-12 g/l (normal range 0-3--l9 g/l), haemopexin 0-77 g/l (normal range 0-51-1-15 g/l), and methaemalbumin negative. Plasma spectrophotometry showed deoxyhaemoglobin and oxyhaemoglobin, and analysis of two of five early morning urine samples showed Chronic haemolytic anaemia in hypertrophic cardiomyopathy haemosiderin. Chromium labelled red cell studies showed survival of 21 days (normal 25-35 days) with normal faecal blood loss (0.9 ml (normal <1-2 ml)). Labelled iron uptake by the marrow was avid, with iron utilisation of 107% (normal 65-85% A case of haemolytic anaemia in hypertrophic cardiomyopathy without endocarditis is reported in a study of left ventricular' outflow obstruction on red cell survival. 7 Here there was a left ventricular outflow gradient of 100 mm Hg, and after treatment with propranolol the haemoglobin concentration increased. In our case a rise in haemoglobin after propranolol treatment was also noted (Figure) . Propranolol may reduce outflow gradients in some cases of hypertrophic cardiomyopathy thereby reducing red cell shear stress. Propranolol can, however, reduce blood viscosity and thereby influence red cell shear stress. In neither case was the effect of propranolol on outflow gradient measured. Outflow gradient may be labile in hypertrophic cardiomyopathy and thus may vary the shear stress, which possibly explains the intermittent haemosiderinuria observed. In a patient with rheumatic aortic and mitral valve disease red cell survival was normal at rest but reduced with regular daily exercise.9 The severity of haemolysis with an intracardiac prosthesis has been related to physical activity. " 
